[Abstract] The Caenorhabditis elegans germ line is an important model system for the study of germ stem cells. Wild-type C. elegans germ cells are syncytial and therefore cannot be isolated in in vitro cultures. In contrast, the germ cells from tumorous mutants can be fully cellularized and isolated intact from the mutant animals. Here we describe a detailed protocol for the isolation of germ cells from tumorous mutants that allows the germ cells to be maintained for extended periods in an in vitro primary culture. This protocol has been adapted from Chaudhari et al., 2016. 
Note, pretreatment of FBS leads to a loss of ~20% of the volume due to trapping of FBS in charcoal-dextran, e.g., 25 ml of FBS will produce ~20 ml of pre-treated FBS. FBS can be thawed at room temperature or in a 37 °C water bath. The pretreatment contains two overnight incubation steps. The incubation of FBS with Amberlite IRA 400-CL beads and charcoal-dextran removes hydrophobic molecules, such as steroid hormones. The pretreatment steps are required to maintain germ cell viability in the CeM1 medium (Chaudhari et al., 2016) . It is not known how the pretreatments alter the FBS to improve cell survival.
2. Heat inactivate the thawed FBS by incubation at 56-65 °C for 30 min in a temperature-controlled water bath with occasional swirling (every 5-10 min).
3. Prewash an amount of Amberlite IRA 400-CL beads that is based on a final concentration of 50 mg of beads per ml of FBS that will be subject to pretreatment; for 25 ml of FBS, this would be 1.25 g of beads. For the prewash, place the beads in a 15 ml or 50 ml polypropylene tube. The beads are prewashed by adding molecular-grade water to the tube (~13 or ~45 ml depending on whether a 15 ml or 50 ml tube is used) and inverting the tube several times. The beads are collected by centrifugation at 930 x g for 1 min in a table-top centrifuge. Aspirate the water above the beads. Repeat the wash two times. Remove residual water between the beads by placing a 1,000 µl pipet tip against the bottom of the tube and pipetting out the water.
4. Add the heat-inactivated FBS to the tube with the washed Amberlite IRA 400-CL beads.
5. Rotate the FBS and Amberlite IRA 400-CL beads for 4-6 h at room temperature in a single-speed rotator.
6. Pre-wash a second set of Amberlite IRA 400-CL beads (1.25 g for 25 ml of FBS), as was done in step A3. B. Preparation of CeM1 medium 1. Prepare CeM1 medium in a bottle that has not been washed with soap (e.g., a 500 ml plastic bottle that previously held water, PBS, or tissue culture medium, and that was cleaned by rinsing with distilled water and air drying). If less than 50 ml of medium is prepared, it can be made in a 50 ml polypropylene tube. 3. Add cholesterol from a 10 mg/ml stock in ethanol (see Recipes).
4. Add trehalose at 18 mg/ml, and swirl the bottle to dissolve the powder. This should produce an osmolality that is lower than the desired 390 mOsm.
5. Add reduced L-glutathione as a powder and swirl the container to dissolve it.
6. Add hemin chloride from a freshly-prepared 4 mM stock (see Recipes).
7. Adjust the pH to 6.5 by adding 5 N NaOH.
8. Prepare the freezing point osmometer by turning it on for 30 min prior to measurements and then calibrate it with 100, 290, and 1,000 mOsm standards.
9. Determine the osmolality of the CeM1 medium with the freezing point osmometer. The osmolality should be below the desired osmolality of 390 mOsm.
10. Adjust the osmolality of the CeM1 medium to 390 mOsm/kg by adding additional trehalose (dissolved by swirling).
11. Sterile filter the CeM1 medium through 0.22 µm 150 or 500 ml filter units.
12. Transfer the sterile CeM1 medium to 15 ml or 50 ml polypropylene tubes so that it can be stored in aliquots with little air in the container (to limit evaporation and condensation). Store the aliquot tubes at 4 °C, wrapped in aluminum foil to protect them from light. The aliquots can be used for at least two months.
C. Preparation of heat-killed OP50 bacteria 1. Grow one liter of OP50 bacteria in 2x YT bacterial medium overnight at 37 °C.
2. Spin down the bacteria at 3,700 x g for 30 min at 4 °C, decant the liquid.
3. Resuspend in 5 ml of 0.9% NaCl and place in a 15 ml polypropylene tube.
4. Incubate the tube in a water bath set at 62-67 °C for 24 h.
5. Store heat-killed bacteria at 4 °C. E. Germ cell isolation 1. Collect the animals from the antibiotic incubation into a 15 ml polystyrene tube and spin down (all spins with adult animals are 230 x g for 1 min).
In this case, after the initial incubation that dissolves the animals, add sterile water to fill the 15 ml tube and invert to mix prior to spinning down the eggs. This reduces the density of the solution so that the eggs will pellet. b. Occasionally, animals that will be used for germ cell isolation (prior to harvesting into antibiotic-containing PBS) are contaminated with fungus or bacteria other than OP50 (other bacteria generally appear either as denser bacterial colonies on the relatively thin OP50 bacterial lawn and/or as bacterial growths with altered color or texture). In this situation, we recommend aborting the experiment if long-term cultures are required, as continuing will generally lead to bacterial or fungal contamination in the in

Wash the animals four times with sterile PBS (filling the tube).
3. Wash one time with 5 ml of CeM1 medium.
4. In a tissue culture hood, resuspend the washed animals in 2 ml of CeM1 medium and place in a 35 mm tissue culture dish.
Prepare a second 35 mm tissue culture dish with a 120 µl circle of CeM1 medium in the center
of the dish, which will be used for the isolation of germ cells. 9. Transfer all the liquid from the plate to the bottom of a 15 ml polypropylene tube.
10. Pipet a second 1 ml of CeM1 medium eight times against the center of the plate (still held at ~30° angle), and add it to the same 15 ml tube.
11. Add a third 1 ml of CeM1 medium directly to the 15 ml tube, and pipet the liquid up and down ~10 times (again avoiding pipetting all the liquid out of the pipet tip to prevent the formation of bubbles).
12. Spin the tube at 21-230 x g for 1 min to pellet body parts and large cell aggregates. The choice of centrifuge speed affects the distribution of germ cells isolated: spinning at 21 x g will retain large cell aggregates in the supernatant; spinning at 230 x g will remove large cell aggregates, leaving only individual cells and small cell aggregates in the supernatant.
13. Transfer the supernatant to a new 15 ml polypropylene tube and spin for 930 x g for 5 min to pellet the cells.
14. Aspirate the supernatant, and resuspend the cell pellet in fresh CeM1 medium by gentling pipeting up and down with a 1,000 µl pipet tip that has a relatively wide opening (as found on the specified Corning pipet tips). The cells are transferred to tissue culture dish(es) based on the number of animals harvested. Typically, 0.08 ml is used for each well of a 96-well plate Cells were imaged one day post isolation. Scale bar = 10 µm.
Data analysis
The numbers of live germ cells that are isolated in vitro can be determined as described in (Bertani, 1951) in that it does not contain 0.1% glucose. 
